Effects of oestradiol benzoate and progesterone on luteinizing hormone release and catecholamine turnover in the preoptic-hypothalamic brain area of ovariectomized rats.
At noon, long-term (4-6 weeks) ovariectomized rats were exposed for 6-78 h to a single subcutaneous injection of oestradiol benzoate (20 micrograms) which significantly reduced the serum levels of LH over the whole time-interval investigated. The negative feedback action of oestradiol was accompanied by reduced turnover of both noradrenaline and dopamine in the preoptic-anterior hypothalamic brain area (POAH), but not in the mediobasal hypothalamus, 6, 68 and 72 h after administration of the hormone. Between 72 and 78 h after oestradiol-priming an afternoon increase of noradrenaline turnover was observed in the POAH. In rats primed with oestradiol benzoate for 72 h, short-term exposure (6 h) to progesterone (2.5 mg) induced a marked surge of serum LH and FSH in the late afternoon. In the POAH of these rats progesterone did not interfere with the afternoon increase of noradrenaline turnover induced by oestradiol-priming. However, it markedly increased the dopamine turnover rate of primed rats, thus reversing the inhibitory action of oestradiol benzoate on the dopaminergic system of the POAH. It is concluded that both the noradrenergic and the dopaminergic neurones of the POAH are involved in the negative and positive feedback actions of oestradiol and progesterone on LH and FSH release. The paper discusses whether the oestradiol-induced afternoon increase in noradrenaline turnover represents a prerequisite for the induction of LH surges by progesterone.